Modulation of the voltage-gated potassium channel Kv1.5 by the SGK1 protein kinase involves inhibition of channel ubiquitination.
The serum and glucocorticoid inducible kinase SGK1 is involved in dexamethasone-induced inhibition of insulin secretion by increasing voltage-gated potassium channel (Kv) activity. SGK1 upregulates the Kv1.5 channel but the precise mechanism underlying the SGK1 dependent regulation of Kv1.5 has not been defined yet. The present study explored the signal transduction processes involved. Expression studies in Xenopus oocytes revealed that SGK1 promotes channel activity by interfering with the Nedd4-2 ubiquitination pathway, irrespective of the presence of putative SGK1 phosphorylation sites on Kv1.5. Expression of the ubiquitin ligase Nedd4-2 declined Kv1.5 currents by ubiquitinating and thereby reducing Kv1.5 plasma membrane expression. Increasing concentrations of SGK1 gradually compensated the inhibiting effect of Nedd4-2 on Kv1.5. Enhanced Kv1.5 surface abundance by SGK1 reflects decreased channel internalization as indicated by Brefeldin A experiments. In conclusion, Kv1.5 upregulation by SGK1 involves inhibition of channel ubiquitination by Nedd4-2 that leads to Kv1.5 stabilization in the plasma membrane. Our results suggest that the kinase might participate in the regulation of insulin secretion in part by controlling Kv1.5 surface abundance.